Pathogenesis-related proteins protect extrafloral nectar from microbial infestation.
Plants in more than 300 genera produce extrafloral nectar (EFN) to attract carnivores as a means of indirect defence against herbivores. As EFN is secreted at nectaries that are not physically protected from the environment, and contains carbohydrates and amino acids, EFN must be protected from infestation by micro-organisms. We investigated the proteins and anti-microbial activity in the EFN of two Central American Acacia myrmecophytes (A. cornigera and A. hindsii) and two related non-myrmecophytes (A. farnesiana and Prosopis juliflora). Acacia myrmecophytes secrete EFN constitutively at high rates to nourish the ants inhabiting these plants as symbiotic mutualists, while non-myrmecophytes secrete EFN only in response to herbivore damage to attract non-symbiotic ants. Thus, the quality and anti-microbial protection of the EFN secreted by these two types of plants were likely to differ. Indeed, myrmecophyte EFN contained significantly more proteins than the EFN of non-myrmecophytes, and was protected effectively from microbial infestation. We found activity for three classes of pathogenesis-related (PR) enzymes: chitinase, beta-1,3-glucanase and peroxidase. Chitinases and beta-1,3-glucanases were significantly more active in myrmecophyte EFN, and chitinase at the concentrations found in myrmecophyte EFN significantly inhibited yeast growth. Of the 52 proteins found in A. cornigera EFN, 28 were annotated using nanoLC-MS/MS data, indicating that chitinases and glucanases contribute more than 50% of the total protein content in the EFN of this myrmecophyte. Our study demonstrates that PR enzymes play an important role in protecting EFN from microbial infestation.